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(57) The present invention provides a signal trans- 
ducer specifically expressed in mouse mast cells that 
has the amino acid sequence of SEQ ID No. 2, a signal 
transducer specifically expressed in human mast cells 
that has the amino acid sequence of SEQ ID No. 4, poly- 



nucleotides encoding these proteins, an expression 
vector involving these polynucleotides, transformed 
cells induced by these expression vectors, and antibod- 
ies against the foregoing proteins. The signal transducer 
provided in the present invention is useful for screening 
of novel medicines against allergic diseases. 
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Description 
Technical Fi Id 

[0001] The present invention relates to a signal trans- 
ducer specifically expressed in mouse and human mast 
cell, and polynucleotides (cDNAs) encoding this protein 
molecule. More particularly,, the present invention re- 
lates to a novel protein that is useful, for example, as a 
. target molecule for screening a therapeutic agent for al- 
lergic diseases, and various genetic engineering mate- 
: rials useful for production and functional analysis of this 
protein. -\ . ~ ' ' ■" ■ ■ 

Background Art ^ 

[0002] The type-l allergic response is a complicated 
immune reaction induced by release of granules con- 
taining histamine and serotonin through cross-linking of 
high affinity IgE receptors mainly expressed in the mast 
cell and basophilic leukocytes with IgE- antibodies and 
allergens. This. reaction has been elucidated to be com- 
posed of the following three stages: ; .:. ■ ' 

A) An initial stage including production of cytokines 
< such as IL-4 and IL^5 from T celi by stimulation of 

allergens, production of the IgE antibody from B 
-.■ cell, and differentiation and proliferation of the mast 
ceils induced by production of the cytokines; 

B) An intermediate stage from cross-linking of Fee 
receptors by the IgE antibody and aliergen to de- 
granulation of: the mast cell; and ■= ? 

C) A later stage such as enhanced vascular perme- 
ability by histamine and serotonin after degranula- 
tion. . . • .' •' ••«.•' -. : 

< [0003] The inventors of the present Invention: have 
isolated an adapter molecule BASH that is specifically 

•expressed in Bcell(J. Immunol:, 161:5804-5808, 1998). 

This BASH has a similar molecular structure to SLP-76 
(J. BioLChem., 270:7029-7032, 1995) that is expressed 
in T cell, and indicates the presence of a family of signal 
transducers specific to hemopoietic: immunoreceptors 
through structural and functional analysis. ; 
[0004] Whilesuppression of IgE. antibody production 
(Primary Stage) by B cell using a hyposentitization ther- 
apy, or suppression of the laterstage by administration 
of anti-histaminic agenthave been used-today for treat- 
ing allergies, neither of them serves as an effective ther- 
apy in the current situations. 

* [0005] * A part ofthe molecular mechanism of thetype- 
I allergy response is being made clear, on the other 
hand, as described above. However^, the signal trans- 
duction' mechanism involved in .degranulation of mast 
cell through the high affinity IgE receptor has; not been 
known yet. It is inevitable to : elucidate the molecule in- 

. volved in the degranulation process of mast cell not only 
for elucidating the molecular mechanism -of the allergy 
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response but also for developing therapeutic methods 
or therapeutic agents of the allergic diseases. Particu- 
larly since the mast eel! plays a critical role in expression 
of the allergic conditions, the signal transducer that is 

5 specifically expressed in mast cell is quite important for 
developing, novel antiallergic agents that selectively 
block the Fee receptor signal transduction system that 
causes the degranulation reaction involving release of 
histamine and serotonin. * 

10 [0006] The object of the present invention performed 
based on the, foregoing situations is to provide signal 
transducers specifically expressed in mouse and hu- 
man mast cells, and polynucleotides (cDNAs) encoding 
these protein molecules. 

15 [0007] Another object of the present invention is to 
provide various genetic engineering materials involved 
in the signal transducers. 

Disclosure of invention 

20 

[Q0G3] . For solving the problems above, the present 
. invention provides the following inventions (1) to (10). 

(1) .A- signal transducer specifically expressed in 
25 mouse mast cells, which. is a purified protein having 
the amino acid sequence of SEQ ID No. 2. 

r (2) A signai transducer specifically expressed in hu- 
man mast cells, which is a purified protein having 
30 j the amino acid sequence of SEQ ID No. 4. 

: (3) A polynucleotide consisting of the base se- 
quence of SEQ ID No. 1 , which ericodes the protein 
of (1). 

35 - • 

(4) A polynucleotide having the base sequence of 
SEQ ID No. 3, which encodes the protein of (4). 

(5) An expression, vector involving the potynucle- 
40 otide of (3). - ■ ■ • 

(6) An expression vector involving the polynucle- 
, otide of (4). •: 

45 - , , (7) A cell transformed with the expression vector of 

(5) , which produces the protein of (6). 

- (8) A cell transformed with the expression vector of 

(6) , which produces the protein of (2): 
so ■ ■ ■ ■ u : • 

. (9) An antibody against the protein of (1); 

- (10) An antibody against the protein of (2). 

55 Brief Description of the Drawings 

' [0009] Fig: 1 shows the results of Northern blot anal- 
; ysis investigating expression of MIST, BASH and SLP- 
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76 in the hemopoietic and non- hemopoietic cell lines. 
18-18: B-precursor cells, WEHI1 279: B cells, L1210: B- 
lymphocyte precursor cells, J558L and P3U1 : plasma 
cells, EL-4 and BW51 47: T cells, P388D1 and WEHI3: 
macrophages, P815: mast cell, B8/3: erythroblast, and 
B16,Y1, NIH3T3 and ES-E14: non-hemopoirtic cell 
lines. . \. • . w 

[0010] Fig. 2 shows the results of RT-PCR. analysis 
investigating expression of MIST in various hemopoietic 
cell lines. -.rx, 
[0011] Figs. 3 and 4 show the results of imrrwnohis- 
tological analysis investigating expression^. Ml ST in in- 
flammatory mast-cell in atopic dermatitis of the NC/Nga 
mouse. .= * - - 

[0012] Fig. 5 shows the results of degranulation reac- 
tion of RBL-2H3 clone expressing wildTtype or mutant 
MIST 'M^ 

Best Mode for Carrying Out the Invention 

[0013] By screening the expression. ;sequenoe< tag 
(EST) database, the present inventor identified an EST 
clone from 1 3.5 day mouse embryo cDNA library (Gen- 
Bank accession No. AA1 66259) which showed . a signif- 
icant amino acid homology to theSH2domamof chick- 
en BASH (J. Immunol. 161 :5804-5808v V99S). The in- 
ventor further found that the 1 .8 kb mRNA of this clone 
is not expressed in other hemopoietic cell lines and non- 
hemopoieticcell lines (such as Beell/lT cell and macro- 
phages) in which BASH and SLP-76 are: expressed, and 
is expressed only in mastcytomacell line P815 (Fig. 1). 
The expressed protein molecuJe was named. as MIST 
(Mast Cell -specific Immunoreceptor SignahTransducer) 
form such specific expression pattern and its function to 
be described hereinafter. 

[0014] Embodiments?' of the present?! invention will be 
described in detaikhereinafter.w L Ci -l'.7-' : 
[001 5] The MISTs according to the inventions (1 ) and 
(2) are proteins that are specif icaJly expressed in mouse 
and human mast cells. The mouse MIST in the invention 
(1 ) is a protein encoded in the polynucleotide (full-length 
cDNA: SEQ ID No. 1) of the invention <3) ; - The human 
MIST in the invention (2) is, on the other hand; a protein 
encoded in the polynucleotide of the invention (4) con- 
taining the sequence of SEQ ID No. 3 (a partial cDNA). 
[0016] While the mouse MIST in the invention (1)and 
human MIST in the invention (2) may be obtained by a 
method for isolating from organs and cell lines of mouse 
and human, respectively, by a method for preparing a 
peptide by a chemical synthesis based on the amino ac- 
id sequences provided by the present invention, or by a 
production method using a recombinant DNA technolo- 
gy using the polynucleotides of the inventions (3) and 
(4), the recombinant DNA method is preferably used. 
For example, RNA is prepared by in yitro;transcription 
from a vector having the polynucleotides of the inven- 
tions (3) and (4), and MIST is expressed in vitro by in 
vitro translation using the RNA as a template.. The 



mouse MIST and human MIST encoded by the polynu- 
cleotide can be expressed in large scale in prokaryotic 
cells such as E. coli and Bacillus subtHis. and ineukary- 
otic cells such as yeast, insect cells, mammal cells and 
5 piant cells by recombination of the coding region with 
. the.expression vector using a conventional method. 

[0017] t The. polynucleotide (SEQ ID No. 1) of the in- 
: vention (3) can.be obtained by a chemical synthesis or 
screening of the mouse cDNA library. For cloning the 
10 desired polynucleotide from a cDNA library, an oligonu- 
cleotide is- synthesized based on the base sequence in 
an arbitrary portion of SEQ ID No. 1 , and the polynucle- 
otide is screened by colony or plaque hybridization by 
the method known in the art using the oligonucleotide 
is as a probe. Alternatively, oligonucleotides that can hy- 
bridize to both ends of the desired polynucleotide are 
:. synthesized, and the polynucleotide of the invention. (3) 
is prepared by a PGR method using the oligonucleotides 
.as primers: and genomic DNA isolated from the mouse 
2Q>* cells as a.template. 
k * < [0O1 8]/: iThe poly nucleotide^ the invention (4) can be 
prepared by isolating a full-length cDNA by hybridization 
screening or PCR using ;the oligonucleotides synthe- 
sized based on the base sequence at an arbitrary por- 
25.^ tion of SEQ'IDiNo; 3. <; ' . 
r* [OOI 9]r rFon producing the MIST by expressing the 
polynucleotide in vitro translation 1 , for example, the poly- 
nucleotide.of the myention (3) or:(4) is recombined into 
a veetophaving a RNA polymerase promoter [the inven- 
30. >tions (5);and.{.6)], and the: recombinant vector is added 
, to:an in vitro translation system such as a lysate of rabbit 
reticulocytes orjwbeatgepm extract containing the RNA 
v"poLymerase«b responding to the promoter, thereby pro- 
i^ducingthe 1 mouse;and : :human MIST in vitro. Examples 
35 of the RNA polymerase promoters include T7, T3 and 
SP6. Examples of the vectors containing the RNA 
2 ^polymerase are:-pKA1v pCDM8, pT3/T7 18, : pT7/3J9 
- and pBiuescrlpt -Ifc . :v v .. 
[0020] For producing the MIST by: expressing the 
40 polynucleotide in microorganisms such as E: coli, an ex- 
pression ; vector ifthe. invention (5) and (6)] is prepared 
:iiiby recbmbrning the; polynucleotide of the invention (3) 
iOror^) into anaxpcesston vector having an origin capable 
of replication in microorganismsva promoter, a ribosome 
45- . bindrng site;:tDNA;cloning sites- and terminator/ After 
transforming -host ceH with this expression vector, the 
■ transformant obtained [the. inventions (7) and (8)] is cul- 
tured for large-scale production of MIST encoded by 
these polynucleotides in microorganisms. MIST frag- 
50 ments containing arbitrary regions may be obtained by 
adding an initiation codon and a termination codbn be- 
fore and afterthe arbitrary coding region. Or, the protein 
• \ can be expressed as a fusion protein with other proteins. 
:: Only the protein regions encoded by this cDNA may be 
55 obtained by cleaving the fusion protein with an appro- 
priate protease.- Examples of the expression vector for 
useirrE. coli include a. pUC series vector, pBluescript 
. II, pET expression system and pGEX expression sys- 
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tem. 

[0021] For producing the MIST by expressing the 
polynucleotide in eukaryotic ceil the polynucleotide of 
the invention (3) or (4) is recombined with ah expression 
vector for eukaryotic cells that comprises a promoter, 
splicing site, poly(A) additional site to prepare a recom- 
binant vector [the inventions (5) and (6)], and the vector 
is introduced into the eukaryotic cell to transform a host 
cell [the inventions .(7) and (8)]. Examples of the expres- 
sion vectors include pKA1 , pCDM8, pSVK3, pMSG, pS- 
VL, pBK-CMV, pBK-RSV, EBV vector, pRS and pYES2. 
MIST may be expressed as a fusion protein to which 
various tags such as His tag, FLAG tag and GFP by.us- 
ing plND/V5-His, pFLAG-CMV-2; pEGFP-N1 . and 
pEGFP-C1 as an expression vector. While cultured cells 
of a mammal such as monkey kidney cells COS7 and 
Chinese hamster ovary cells CHO, budding yeast, divid- 
ing yeast, silkworm cells and African clawed frog egg 
cells are usually used as the eukaryotic cells, any eu- 
karyotic cells may be used so long as they are able to 
express MIST. The expression vector can be introduced 
into the eukaryotic cell by a conventional method such 
as an electroporation method, a calcium phosphate 
method, a liposome method, and a DEAE dextran meth- 
od. . ' :• • "-"^ ' •'- < 
[0022] A combination of separation methods known 
in the art may be used for purifying the : desired protein 
from the culture after allowing MIST to express in the 
prokaryotic cells and. eukaryotic cells. For example, 
these methods include treatment with a denaturation re- 
agent such as urea or with a surface active agent, ultra- 
sonic treatment,, enzymatic digestion, salting-out and 
solvent precipitation method, dialysisrcentrifugation, ul- 
trafiltration; gel filtration, SDS-PAGE, isoelectric focus- 
ing electrophoresis,, ion exchange chromatography, hy- 
drophobic chromatography, affinity,; :chrornatography 
, and reversed phase chromatography^ . 
[0023] The mouse MIST of the invention (1) . and the 
human MIST of the invention ,(2) contain. any peptide 
fragments (five amino acid residues or more) represent- 
ed by SEQ ID Nos. 2 and 4. These peptide fragments 
may be used for preparing antibodies: The MISTs of the 
inventions (1) and (2) are; modified in any ways in the 
cell after translation. Accordingly, these modified pro- 
teins are also included within the scope of the'present 
invention. Examples of modification after translation in- 
clude elimination of N -terminal methionine, N-terrninal 
acetylation, addition of sugar chains, restricted degra- 
dation by an intracellular protease, addition of miristoleic 
acid, isoprenylation and phosphorylation. 
[0024] Polymorphism by individual differences is of- 
ten observed in the anima! gene. Accordingly, polynu- 
cleotides having addition or deletion of one or plural nu- 
cleotides and/or substitution with other nucleotides in 
the base sequence of SEQ ID Nos-1 and 3 are also 
included within the scope of the present invention. 1 
[0025] Likewise, MISTs having addition or deletion of 
one. or plural amino acids^ and/or substitution with other 



amino acids caused by the alteration of polynucleotides 
as described above are also included within the scope 
of the present invention so long as it has an activity of 
the MIST containing the amino acid sequences of SEQ 

5 ID Nos. 2 and 4. 

[0026] The polynucleotides in the inventions (3) and 
(4) also include DNA fragments (10 bp or more) com- 
prising any partial base sequence of SEQ ID Nos. 1 and 
3. DNA fragments comprising sense strand and anti- 

10 sense strans are also included within the scope as de- 
scribed above. 
■ • [0027] ■ The antibodies according to the inventions (9) 
; and (10) can be obtained from serums of an animals 
immunized with the proteins of the inventions (1) and 

15 . (2) Chemically synthesized peptides based on the ami- 
no acid sequences of SEQ ID Nos. 2 and 4, and MIST 
itself expressed in the eukaryotic or prokaryotic cells 
> may be used for the antigen. Otherwise, the antibodies 
may be produced from collected serums after introduc- 

20 ing the expression vector for the eukaryotic cell into the 
muscle or skin of an animal by injection or using a gene 
gun (for exampie, the method described in Japanese 
Patent' Publication No. 7-31387). The animals used in- 
clude mouse, rat, rabbit, goat and chicken. Monoclonal 

25 antibodies against MIST can be obtained by preparing 
a hybridoma by fusing B cell extracted from an immu- 
nized animal with myeloma cells. 

Examples 

' [002S] The present invention is described in more de- 
tail with Examples, the present invention is not restricted 
in any sense by the Examples as set forth below. 

35 Example 1: cDNA'clcning 

[0029]: Fuli-length mouse MIST cDNA was isolated 
from PT1 8 cDN A library with 5'- and 3'-RACE (Marathon 
cDNA amplification kit, made by Clontech Co.), using 

40 primers prepared based on the sequence information of 
EST clone (GenGank accession No. AA166259). The 
partial cDNA of human MIST was amplified by PCR us- 
rng mRNA prepared from human cord blood mast cell 
(HCMC) cultured with lL-6 and the stem cell factor (SFC: 

45 Peprotech) according to the method in "Blood 86: 
3705-3714, 1995. 

[0030] The sequence of the cDNA obtained was de- 
termined by the method known in the art, confirming that 
the mouse MiST cDNA comprises the base sequence 

50 represented by SEQ ID No. 1 and the human MIST par- 
tial cDN A comprises the base sequence represented by 
SEQ ID No. 3. It was also confirmed that the mouse 
MIST has the amino acid sequence represented by SEQ 
ID No. 2 with a molecular weight of about 60 kDa. : Eight 

55 v. Tyr residues capable of phosphorylation are found in the 
'mouse MIST from the N-terminus to the central part. The 
C-terminal part contains an SH2 domain which is most 
similar to the SH2 domain of mouse BASH and SLP-76 
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in amino acid level (41 % and 53% identities, respective- 
ly). In addition, the. central part of MIST is rich in Pro 
residues, and contains SH3 domain-binding motif. Con- 
sequently, MIST was confirmed to have the features as 
a signal molecule. 

[0031] The human MIST showed, on the othenhand, 
60% homology with the mouse MISTJn the aminos acid 
level. • . , . - v .} 

Example 2: Construction of expressionvector.,. 

[0032] The coding region of the mouse MIST cQNA 
obtained in Example l.was amplified, by PCR, and the 
amplified region was inserted between the EcoRI and 

. Sal I sites of pCATneo expression vector (J. Immunol., 
161:5804-5808, 1998) to. construct. a recombinant ex- 
pression vector (pCATneo-MIST-WT):. ; „ 
[0033] The MIST mutant (MIST-YF) in which amino 
acids (Tyr) at 69 } .96 : 1 01 , 153, 174 and 1 88 ia-SEQ ID 
No. 2 were, substituted with other ami no acids (Phe) was" 
prepared by a PCRrbased mutagenesis -using a com- 
mercially available mutation kit;(made by Stratagene 

. Co.), and subcloned the MIST-YF into the pCATneo to 
construct a recombinant expression vectoro{pCATneo- 

MISX-YF). ^ V r >., ;.. ; 

Example 3: Preparation of transformed ceils ^ . ; 

[0034] The rat must cell line RBL-2H3 wereiransfect- 
ed with the recombinant expression vectors pCATneo- • 
. MIST or pCATneo -M IST-YF preparedjin, Example 2 to 
prepare. the transformed cell RBL-2H3-MIST;and:RBL- 
2H3-MIST-YE. .< \ v - , 

Example 4: Preparation of antibody --e n - -vc 

[0035] An anti-MIST antibpdyw^asvprepare&jto^ a 
rabbit immunized with a fusion protein- of a polypeptide 
comprising the amino acjdr sequence^ 93-435^ in SEQ 
ID.No. 2 and glutathione-Srtransferase^GST). The an- 
tisera were at first p reel eared with S eh arose beads r cou- 
pled with GST alone, and th eru purified/with an : affinity 
column coupled with GST-MI STifys ion protein.Specifi- 
city of the antibody purified with .affinity chromatography 
was confirmed by an jmmunoblot > analysis ; on . cell 
lysates from COS cells transfected; with mouse MIST 
cDNA. . ,• 

Example 5:.Confirmation of MIST expression in various 
cell lines • \ t 

[0036] . Expression of the mouse and human. MISTs 
obtained in Example 1 was confirmed, by RT-PCR. The 
objective cells were I L-3- induced mouse bqne marrow- 
derived mast cells (EtMMC), mouse mastcell.Jine PT1 8, 
human mast cells (HCNG) cultured with SQF and IL-6, 
and other, foemocyte<cell lines (Jurkat; human T cell, Ro- 
mas: human B-cell, KU812: human basophil precursor 



cell, EOL-1 : human eosinophil precursor cell). 
[0037] The results are as; shown in Fig. 2. Although 
expression of MIST was v found in mast cells BMMC, 
PT1 8 and HCNC, other cell lines showed no expression. 
5 [0038] By -using the anti-MIST antibody prepared in 
* Example 4-^serial tissue sections of NC/Nga mice, which 
v . spontaneously develop atopic: dermatitis (j. lmunoL, 9: 
/: ; 461 -466, 1997) were stained to clarify whether MIST 
i protein is expressed in normal. mast cells in in vivo. The 
to - results. are shown in Figs. 3 and 4. Expression of MIST 
::was + observed in the inflanhmatory mast cells in the 
mouse. - < . in' 

[0039] It wasconfUmed from the results as described 
above that MIST is a protein specifically expressed in 
*5 mast cell;. ^ * -v 

.v Example 6; Confirmation of phosphorylation of tyrosine 
: ; in MIST. ■ • 

20 ■ [0040] Phosphorylation.of tyrosine in MIST by stimu- 
. fating with Fee R I was investigated using the rat- mast cell 
. ^ Irne-RBL-2H3' in which signal transduction of FceRI had 
'■■■M-been -confirmed:* ' 

[0041] / The transformed celrRBL-2H3-MIST prepared 
25 in Example 3 was cultured with 10 u,g of anti-DNP mouse 
- IgE; (made by Sigma Co.) for 1 hour, and the cells Were 
- .;stim,ulatectwith*100 ng/ml of DNP-HSA. The cells were 
lysed with 1% NP40 lysis butter, and the lysate was sub- 
- jected to immune precipitation together with various an- 

.-. [0042 Ji: .^Tyrosine: ofi the MIST molecule was phospho- 
rated^ the Fee receptor on the mast cell 
:i;lgE>arrdarttigens^^d:MlST associate with signal mol- 
. eculesisochas H£Q^y an d-Vav;< Consequently, theMIST 
35 ;rmgle©uJewasfflonfimied tobe a signal molecule existing 
;:atthe^idownstreafmiDf the Fee; receptor. Mi ST was evi- 
dently phosphot-yHted by Lymkinase among tyrosine ki- 
. nases presentan the mast cell; showing that the'Lyri ki- 
nase has an important role for degranulation of the mast 
40 cell, y r z >- v .-<;; 

Example 7:-:lnvesttgation- of MIST function in . 
degranulation of mast cell " ' 

45 [0043] The; effect of .over expression of MIST and mu- 
. tation type MIST on degranulation of the cells was in- 
vestigated .using the transformed cells RBL-2H3-MIST 
and RBL-2hi3-MISTrYF prepared in Example 3. 
[0044] The cells were cujtured with 1 u.g/ml of anti- 

50 DNP mouse IgE overnight, washed twice with PBS, and 
stimulated with DNPrHSA at 37°C for 30 minutes.. De- 
granulation was confirmed by measuring release of p- 
hexosaminidase by the method described : in the litera- 
ture (Int. Immunol., 7:251-258, 1992).- 

55. [0045] The results are shown in Fig. 5j Although de- 
granulation of the mast cell was not affected by stimu- 
lation- with the Fee receptor when a wild type MIST was 
: over expressed; degranulation of the mast cell via the 
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FCe receptor was significantly suppressed by over ex- 
pression of the MIST mutant (MIST-YF). 
[0046] It was confirmed from the results above that 
the MIST molecule plays an important role in the signal 
transduction pathway from stimulation by the Fee recep- 5 
tor through degranulation. 

Industrial Applicability 

[0047] The present invention provides signal trans- 10 
ducers that are specifically expressed in mouse and hu-. 
man mast cells, polynucleotides (cDNAs) encoding this 
protein molecule and various gene engineering materi- 
als concerning these signal transducers. Screening of 
novel agents for allergic diseases becomes possible by *5 
using these signal transducers as targets. 



Claims 

< , , - ;■ ■ : 20 

1. A signal transducer specifically expressed in mouse ? 
mast cells, which is a purified protein having .the . , 
amino acid sequence of SEQ ID No. 2. 

2. A signal transducer specifically expressed in hu- 25 
man mast cells, which is a purified protein haymg 
the amino acid sequence of SEQ ID No. 4. 

3. A polynucleotide consisting of the base.sequence 

of SEQ ID No. 1 , which encodes the protein of claim 30 
1. 

4. A polynucleotide (raving the base sequence of SEQ 
ID No. 3, which encodes the protein of claim 2. 

^ _ . 35 . . 

5. An expression vector involving Jbe,.p,olynucleotide_ 

of claim 3. 

6. An expression vector involving the polynucleotide \ 
of claim 4. 40 

7. A cell transformed with the^expression^ vector of ....... 

claim 5, which produces the protein of claim 1 . 

8. A cell transformed with the. express! on ;yector of " ^ , 
claim 6, which produces the prcte in of cl aim 2 . 

9. An antibody against the protein* of claim 1. 

10. An antibody against the protein of claim 2. 50 
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